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FOREWORD

This report presents a current CAMI data base of adult head and face anthroporaetry that will

typically identify a generalized morphological diversity of the U. S. population. The initial data

format and data for this CAMI data base was generated, in support of a North American Aviation,

Inc. research and development program, to provide special design criteria for the protective

helmets, protective breathing devices, and pressurized flight gear for advanced weapon systems.

These data, which form a part of the CAMI/1992 data base, represent both traditional and new

unique mneasurements.

The !argest part of the CAMI data sample was obtained in support of long range research and

development programs at the Civil Aeromedical Institute, Federal Aviation Administration,

Department of Transportation, and related protective equipment industries. These data support

past and ongoing CAMi joint research and evaluation programs with design criteria for face related

protec-r-ve equipment and identify the ranges of face morphology of test subjects for comparison

with target populations.

M'J0 QUALMII NSPEcTMI 3

@o0aion For

KTIS GRA•&•I

DTIC TAB 0U1tantIux.ced 53
Just irlcatio

By-_
DistributI1o,/

Availability Codes
Ava .f and/or

,Dist 

Speail



TABLE OF CONTENTS

IN T R O D U C TIO N ............................................................................................................................... 1
A N THR O PO M ETRIC D A TA BA SES .................................................................................................... I
STA TISTIC A L D ESC R IP TIO N ............................................................................................................... 6
DEFINITIONS OF ANATOMICAL LANDMARKS AND PLANES .................................................... 6
DEFINITIONS OF ANTHROPOMETRICAL MEASUREMENTS ........................................................ 12
R E FE R E N C E S ............................................................................................................................. 1 4
APPENDIX A ANTHRO PO M ETRY THESAURUS .................................................................... A-1
A PPENDIX B STATISTICAL SUM M ARY TABLES .................................................................... B-1

LIST OF FIGURES

FIGURE 1. COMPARATIVE HEAD BREADTH PERCENTILES ............................................... 3
FIGURE 2. COMPARATIVE HEAD LENGTH PERCENTILES ............................ 3
FIGURE 3. COMPARATIVE FACE BREADTH PERCENTILES ............................ 4
FIGURE 4. COMPARATIVE FACE LENGTH PERCENTILES ................................................. 4
FIGURE 5. COMPARATIVE NOSE BREADTH PERCENTILES ............................................... 5
FIGURE 6. COMPAP ,ATIVE HEAD LENGTH PERCENTILES ................................................. 5
FIGURE 7. FACE & 1 EAD LANDMARKS (ANTERIOR VIEW) ............................................ 8
FIGURE 8. FACE & HEAD I.ANDMARKS (LATERAL VIEW) ................................................. 8
FIGURE 9. FACE & HEAL) LENGTH MEASUREMENTS (LATERAL VIEW) ............................ 9
FIGURE 10. FACE BREADTH MEASUREMENTS (ANTERIOR VIEW) ...................................... 9
FIGURE 11. FACE & HEAD BREADTH MEASUREMENTS & REFERENCE PLANE LINES FOR

HEIGHT MEASUREMENTS (ANTERIOR VIEW) ........... ............. 10
FIGURE 12. NASAL BRIDGE HEIGHT MEASUREMENTS FROM REFERENCE PLANE LINES

(LA TE R A L V IE W ) .................................................................................................. 1I
FIGURE 13. PRONASALE HEIGHT MEASUREMENTS FROM REFERENCE PLANE LINES

(LA TE R A L V IE W ) .................................................................................................. 1 1

LIST OF TABLES
REFERENCE TABLES
TABLE 1. REFERENCE NUMBERS OF ANTHROPOMETRIC MEASUREMENTS ................. 12

STATISTICAL SUMMARY TABLES
TA BLE 2. HEA D C IRC UM FERENC E ............................................................................... B-1
TA BLE 3 . H EA D BREA D TH .................................................................................................. B-2
TA BLE 4 . H EA D LEN G TH .................................................................................................... B -3
TA BLE 5 . BIO RBITA L BREA D TH .......................................................................................... B-4
TABLE 6. BIECTOCANTHUS BREADTH ....................................... B-5
TA BLE 7. BIPU PIL BR EA D TH .............................................................................................. B-6

v



STATISTICAL SUMMARY TABLES (Continued)

TABLE 8. BIENTOCANTHUS BREADTH .......................................... 8-7
TA BLE 9. NASAL BRIDG E BREADTH ............................................................................. B-8
TABLE 10. BIALAR BREADTH BREA DTH ........................................................................... B-9
TA BLE 11. BIC HEILIO N BREA DTH ................................................................................. B-10
TA BLE 12. BITRAG IO N BREA DTH ................................................................................. B-11
TA BLE 13. BIZYG O M A TIC BREA D TH ................................................................................ B-12
TA BLE 14 . BIG O N IA L BREA D TH ....................................................................................... B-13
TA BLE 15, SELLIO N-M ENTO N LENG TH ........................................................................ B-14
TABLE 16. SELLIO N-SUPRAM ENTALE LENG TH .............................................................. B-15
TA BLE 17. SELLIO N -STO M IO N LEN G TH ............................................................................ I -16
TA BLE 18. SELLIO N-SUBNASIO N LENG TH ......................................................................... B-17
TABLE 19. MIDNASAL BRIDGE HEIGHT FROM MAXILLONASALE PLANE LINE ............... B-18
TABLE 20. PRONASALE HEIGHT FROM MAXILLOALARE PLANE LINE ............................. B--19
TABLE 21. PRONASALE HEIGHT FROM SELLION-PROMENTALE PLANE LINE ................. B-20
TABLE 22. SELLION HEIGHT FROM MEDIAL CANTHUS PLANE LINE ................................ B-21
TABLE 23. SELLION HEIGHT FROM LATERAL ORBITAL PLANE LINE ................................. B-22

vi



HEAD AND FACE ANTHROPOMETRY OF
ADULT U.S. CMLIANS

INTRODUCTION A thesaurus of selected anatomical and anthropomctrical
ternms, specific to descriptive labtcs used in this report, is

This report presents a total of 17 traditional and 5 new provided as a cross reference foranthropometricaldimen-
head and facial dimensions from a random, composite sions. This thesaurus is presented in Appendix A.
U.S. female and Male civil.An population measured over
a period of 25 years. The 5 new measurements, identified ANTHROPOMETRIC DATA BASES
to describe specific anatomical relationships of the face,
can have a direct influence on equipment design con- A review of major anthropom:tric surveys (ref. 2 through
cepts. The total survey population includes 367 adult 15) confirms the absence of certain head and face dimen-
subjects (195 females and 172 males) in the age range of sionaldataforadult U.S. female civilians and limiteddata
17 through 69 years rep,-esenting a predominantly high foraduit U.S. male civilians. Although the mostcompletc
ratio of Cauca~ian subjects to subjects of other ethnic military surveys irwlude both female and male data, there
origins. The survey population includes subjects used in are no known civilian population data bases considered
CAMI experimental projects and selected volunteer sub- adequate for comparative analysis.
jects; it is hereafter referred to as the CAMI/1992 data
base. The data summary format is specifically intended The potential overall effect of data bias, if any, in
for basic design concept use. variable population demographics, is not exactly known

*4%4* s n f Ml,--lLfy U-L4 LU *JUt5.4V*Si4ll V.USU•.

These 22 dimensions describe essential anatomical Typically, physical changes in facial soft tissue can be
characteristics for use as basic design criteria in the associated with age and health status. Relative to this type
development of protective equipment for the head and of soft tissue change caused by factors of age a.'d physical
face. Currently, there arc standardized, traditional conditioning, these changes in anatomical characteristics
anthropometric data that describe adult two-dimensional of the face may be least affected for design needs.
face and head characteristics of large military popula-
tions. While these data typically describe basic dimen- Most current military surveys are also limited in the
sions of major surface features or areas, they do not number and selection of descriptive dimensions of the
include :pecific features and/or combinatiomif of features face. This is a typical problem that is encountered when
that are considered essential for design use. The reader attempting to make comparisons between most
should also understand that the population demograph- anthropometric data bases. The experimental design for
ics of military data may not necessarily represent corn- a major population survey usually provides for only thosr-
parative civilian populations in age range or distribution anthropometric dimensions that are specific to the needs
of dimensional extremes. The limited availability and use of the target population. Other rhan the traditional
of initial 3-dimensional contour plot data (1) provides measurements of head to.igthe id breadth, face breadth,
excellent design criteria, but is not presently available in and nose length, .hea: are few consistent dimension
a practical or convenient format. selections from one survey to another.

In the practice of descriptive anatomy and Specific to the need ofunderstanding the relationship
anthroponietry, multiple labels appear in published for- of the CAMI/ 1992 data established in this report with
mat descriptions of identical or associated landmarks and other available data bases, selected key measurements are
dime.-isions. Because of the lack of standardization of used for comparisons of 6 face .nd 2 head dimensions.
anatomical and anthropometrical terminology, a user of These key measurements, selected as typical representa-
these types of data and labels can be confused or misled. tions of the primary anatomical features, include head

1



breadth, head length, F..c breadth, face length, nose equipment designs are compromised in finctional per-

bread-h, and nose lengthi. Thtese comparisons provide formatice through lack of proper body fit.
sonic basic insight to a generalized relationship between
the CAMI/1992 data and the selected referenced data sptcCfic key dimensional relationships between the
(ref. 2 through 14) in gross proportions and size. All - '992 and reference data are illustrated by graphs
reference data, including both international and U.S. i •gares 1, 2, 3, 4, 5 and 6. These X-Y type graphs plot
population surveys, are considered to be representative of th data value range as 2 function of percentile distribu-
the basic population demographics in size and shape tion. Selection of reference data for each key dimension

ranges of proportional anatomical variability. These data (extreme value range) was made on the basis of the lowest
def.ine the comparative extreme valse ranges. Although and highest value range for females and/or males.
there are few international female data for specific key

comparisons, the international male data values appear to Relative to all key anthropometric dimensions, the
be valid substitutes. It is typical to find small incremental CAMI/1992 female data fall within the range limits of
differences in the extreme low value ranges for female and data extremes. This type of female distribution is cx-
male international data, particularly in the Asiatic-Pacific pected, especially with Asiatic-Pacific population data
populations. For the primary intent of this report, the low representing some of the smaller face dimension ranges.
percentile data of international males will be appropriate With the exception of head breadth, the CAMI/1992
for female comparisons. The earliest composite 1946 data represent the maximum values for data range ex-
survey (2, 3) of 8,543 female and 85,000 male army tremes.

separatees is one of the primary U.S. data resources used
to establish the extreme range of dimensional limits for Exceptions to this occur with 95th through 99th

comparison. The 1946 survey may, in fact, closely repre- percentile values for certain U.S. Army Separatee male
sert a general civilian population distribution for females data of 1946. The comparative data bases sclcctcd for this
and males. report .epresent surveys conducted from 1946 through

1988.
The remaining key reference sources include

anthropometric surveys of Iranian (01), Japanese (13), The user of these data should also be aware of the
Korean (8), and Vietnamese (5) male military personnel. inherent measurement error through observer and instru-
With the exception of the Iranian survey, the other mentationtechniquesinsofttissueanthropometry.Valid
Asiatic-Pacific surveys of Japanese, Korean, and Viet- comparisons of anthropometric surveys should always be
namcse represent the smallest facial dimensions that are made with full awareness of measurement technique and
critical to design needs. Comparisons of Asiatic-Pacific landmark definitions for compatibility. Soft tissue
populations are considered vital to establish practical anthropometry is not a precision technique, but should
extreme range data. Significant changes are occurring in produce acceptable data if surface landmarks are correctly
U.S. anthropornetry demrographics through the increase defined and identified.
ofAsiatic-Pacific populations. In many instances, current

2



FIGURE 1. COMPARATIVE HEAD BREADTH PERCENTILES.
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FIGURE 2. COMPARATIVE HEAD LENGTH PERCENTILES.
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FIGURE 3. COMPARATIVE FACE BREADTH PERCENTILES.
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FIGURE 5. COMPARATIVE NOSE BREADTH P'ERCENTILES.

CAMI/1 002 DATA vs EXTREME RANGE DATA
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FIGURE 6. COMPARATIVE NOSE LENGTH PERCENTILES.
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STATISTICAL DESCRIPTION DEFINITIONS OF ANATOMICAL
LANDMARKS AND PLANES

Consistcnt with the intended purpose of this report,

statiriic-lsummaricsofrhedescribeddarabaseinclude 17 Definitions of anatomical landmarks and directional
traditional anthropomctric dimcusions of the head and reference planes, used to identify surface measurement
fcc that are comparable with measutements of other points, are listed. In most instarnces, the surface landmark
sureys. The naximum number of data stbjects used for point represents an internal bone feature that is defined
any hieasurement is 195 females and 172 males. The five as .he actual landmark. It is typical of both anatomical
newv measurements are (a) Biorbital Breadth, (b) Sellion- and anthropometrical terminology to have duplicate
Supranenticle Length, (c) Midnasal Bridge Height front labels f-r structures and measurements. Refer to thc
a ' bxilonasalc Plane Line, (d) Pronasale Hieight from a thesaurus listing of anatomical and anthropometrical
Sdlion-Promicntale Plane line, (e) Sellioji height from a terminology to confirm certain interchangeable labels.
Lateral Orbital Plane Line.

Paired surface area points define a line in a derived
Each of these measurements is identified and dc- plane from which a petpendicular distance is measuicd.

scribed with the individual data tables by gender. Sum- Surface landmarks and reference planes used for all mea-
mar' statistics arc included with each data table for surem.:nts are indicated in the anatomical illustrations
reference purposes. For consistency, with traditional listed in Figures 7 through 13.
anthropometric data formats intended for use as design
reference inf-ormation, all values are presented in both ALARE: The most lateral point or area on the lateral
English and metric value systems. surface of the right and left nostrils.

Descriptive statistics incht,dcd with each measurement CHEILION: The lateral junction point of the upper and
table are the minimum and maximum values, mean, lower lips. The point is correctly positioned with ithe lips
standard error of the mean, standard deviation, coeffi- closed and no facial expression. Right and left points.
cient of variation, symmetry, and kurtosis. The standard
deviation and variance are calculated as sample or uzabi- ECTOCANTHION: The lateral junction point of the
ased data to piovide a correction factor for samnile size. upper and lower eyelids of both right and left eyes

Because of a wide range in total subjects iL.ed for ECTOORBITALE: The most posterior-lateral point on
vaiious measurements, a comparative statistical analysis the frontal proces of the zygomatic bone. This point
of the data used both the sample tunbiased) and popuia- approximates the level of defined ECTOCANTHION
tion (biased) nmethods to calculate standard deviation and landmarks.
Svariance. Although there appear to be no significant
differences between sample and population method cal- ENTOCANTHION: The medial junction point of the
culations, the more conservative sample method may be upper and lower eyelids of both right and left eyes.
more realistic for smaller sample sizes.

GLABELLA: The most anterior midsagittal point on the
forehead at the level of the eyebrow ridges.

GONION- the most posterior-inferior midpoint of the
GONLAL Angle formed by the mandibular body and
ramus. Right and left points.

6



LATERAL ORBITAL RIM POINT: A derived point on MIDPUPIL: The center point of both the right and left
the anterior-lateral rim of the orbit at a level of the eye pupils.
ECTOCANTHUS landmark. The right and left points
define the LATERAL ORBITAL PLANE LINE. MIDSAGITTAL PLANE: A base anatomical plane that

divides the head, face, or other bilateral structures into
LATERAL ORBITAL PLANE LINE: A derived base right and left 'mir~or-image" parts.
plane line established for measuring a projection height of
SELLION point from the anterior-lateral rim surfaces of PROM ENTALE: The most anterior midsagittal point
the right and left orbits. oi; the chin prominence.

MAXILLOALARE: Bilateral points formed by the junc- PRONASALE: The most anterior midsagittal point on
tion of each maxillary and mid-posterior alar surface the nose tip.
areas. These landmarks define the MAXILLOALARE
PLANE LINE SELLION: The point of greatest midsagittal indentation

on the nasal bridge immediately inferior to the supraor-
MAXILLOALARE PLANE LINE: A derived base plane bital ridge level.
line established for measuring a projection height of
PRONASALE point away from ?nterior cheek surfaces. SELLION-PROMENTALE PLANE LINE: A derived

base plane line established for measuring a projection
MAXILLONASALE: Bilateral midpoints alongthe nose- height of SELLION point. This plane line is coincident
face junction where the anterior maxillary projection with the right and left ENTOCANTHUS landmarks.
starts to form the nose bridge base. These landmarks
define the MAXILLCYNASALE PLANE LINE. STOMION:A mi-•agita ,ipui C-J L..... .

of closed upper and lower lips when relaxed.
MAXILLONASALE PLANE LINE: A derived base line
plane established for measuring a projection height of SUBNASALE: A midsagittal point at the junction of the
MIDNASALE point away from anterior cheek suifaces. external nasal septum and the superior aspect of the upper

lip area (Philtrum).
MEDIAL CANTHUS PLANE LINE: A derived base
plane line established for measuring a projection height of SUPRAMENTALE: The deepest midsagittal point in
SELLION point. This line plane is coincident with the the horizontal g oove between the lower lip and the chin
right and left ENTOCANTHUS landmarks. prominence.

MENTON: The most inferior midsagittal poiat on the TRAGION: A point located at the most anterior
chin. aspect of the upper ear notch formed along the superior

edge of the Tragus flap. Right and left points.
MIDNASALE. A derived midsagirtal point on the nasal
bridge midway between theSELLIONand PRONASALE ZYGION: The most lateral point on the zygomatic
points. arch for both the right and left sides,

II I III I --7



FIGI JRF 7~. FACE & HEAD LANDMARKS.
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FIGURE 9. FACE & HEAD MEASUREMENTS.
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AN FIGURE 10. FACE BREADTH
MEASUREMENTS.
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FIGURE 11. FACE & HEAD BREADTH MEASUREMENTS. REFERENCE PLANE LINES FOR
HEIGHT MEASUREMENTS.
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FIGURE 12. NASAL BRIDGE HEIGHT
MEASUREMENTS FROM REFERENCE PLANE LINES.
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FIGURE 13. PRONASALE HEIGHT
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DEFINITIONS OF ANTHROPOMETIZUCAL MEASUREMENTS

By nature, anthropometric instrumentation techniques mentt should be mnade with only a slight surface contact.

for measutinigdeformablesoft tissuesurfaces do not result Rcfcercnce numbers are assigned to each anthropometric

in prcca:iion measuircmnifts. For grcatest consistency in measurement as indicated in measurement descriptions,

reproducing measurement accuracy, soft tissue measure- illustrations, data summaries, and listed in Table 1.

TABLE 1. REFERENCE NUMBERS Of ANTHROPOMEI RIC MEASUREMENTS

[MEASUREMENT FIGURE
NUMBER ANATOMICAL SUIRFACE REGION AND ANTHROPOMETRIC MEASU'IEMENT NUMBER

CRANIUM [ALL]

1 HEAD CIRCUMFERENCE NA

2 HEAD BREADTH 1

3 HEAD LENGTH 9

FACE lBREADTH51

4 BIORBITAL BREADTH 10

5 BIECTOCANTHUS BREAOTH 10
6 BIPLJPiL BREADTH 10

7 BIENTOCANTHUS BREA6D1 H 10

8 NASAL BRIDGE BREADTH 10

90 BICHELIO BREADTH 101
90 BIAHELAR BREADTH 10

11 BITRAGION BREAD iH 11

12 BIZYGOMATIC BR~EADTH 10

13 BIGONIAL BREAPTH 10

FACE [LENGTHSJ
14 SELLION-MENTON LENGTH9

15 SELLION-SUPRAMENTALE LENGTH 9

16 1SELLION-SrOMION LENGTH 9
17 SELLION-SUBNASION LENGTH 9

NOSE tPROJECTION HEIGHTS]

18 MIDNASAL BRIDGE HEIGHT FROM MAXILLONASALE PLANE LINE 12

19 PRONASALE HEIGHi FROM MAXILLOALARF PLANE LINE 12

20 PRONASALE HEIGHT FROM SFLLION-PROMENTALE PLANE LINE 13

21 SELLION HEIGHT FROM MEDIAL CANTHUS PLANE LINE I12
22 SELLION HEIGHT FROM LATERAL ORBITAL PLANE I INE 13

12



HEAD BREADTH: The maximum bilateral distance BIZYGOMATIC BREADTH: The greatest bilaterd_
between tight and left sides of the head. (No.2/Fig. 11) distance between the most lateral surfaces of the zygo-

matic atch (ZYGION landmarks). (No. 12/Fig. 10)
HEAD CIRCUMFERENCE: The maximum distance
around the head with the tape placed above the eyebrow NASAL BRIDGE BREADTH: The bilateral distance
ridges and positioned over the greatest posterior projec- between right and left MAXILLONASALE landmarks at
tion at the back of the head. the nose bridge base. (No.8/fig.10)

HEAD LENGTH: The maximum distance between SELLION-SUBNASALE LENGTH: The midsagittal
GLABELLA and the back of the head in the MIDSAG- distance between SELLION and SUBNASALE land-
ITTAL PLANE. (No.3/Fig.9) marks of the nose. (No. 17/Fig.9)

BIALAR BREADTH: The bilateral distance between SELLION-STOMION LENGTH: The midsagittal dis-
right and left ALARE landmarks of the nose. (No.9/ tance between SELLION and STOMION landmarks
Fig.10) with lips closed and teeth in occlusion. (No.16/Fig.9)

BIECTOCANTHUS BREADTH: The bilateral dis- SELLION-SUPRAMENTALE LENGTH: The mid-
tance between right and left lateral eyelid junctions sagittal distance between SELLION and SUPRA-
(ECTOCANTHION landmarks). (No.5/Fig.10) MENTALE landmarks with the teeth in occlusion.

(No.',5/Fig.9)

BIENTOCANTHUS BREADTH: The bilateral dis-
tance between right and left medial eyelid junctions SELLION-MENTON LENGTH: The midsagittal dis-
(ENTOCANTHIlUN landmarks). (No.71'/6g.10) tance betw.!en SELLION and MENTON landmarks

with the teeth in occlusion. (No. 14/Fig.9)
BICHEILION BREADTH: The bilateral distance be-
rwten right and left CHEILION landmarks without SELLION HEIGHT FROM MEDIAL CANTHUS
facial expression. (No. IO/Fig. 10) PLANE LINE: A perpendiculav projection distance of

the SELLION landmark away from a line coincident
BIGONIAL BREADTH: The bilateral distance between with the bilateral areas just medial to ENTOCANTHION
right and left GONION landmarks at the GONIAL landmarks. (No.21/Fig.12)
ANGLES of the mandible. (No. 13/Fig 10)

SELLION HEIGHT FROM LATERAL ORBITAL
BIORBITAL. BREADTH: The bilateral distance be- PLANE LINE: A perpendicular projection distance o.f
tween right and left lateral orbital surfaces (ECTO- the SELLION landmark away from a line coincident
ORBITALE landmarks). (No.4IFig.10) withboth LATERALORBITALRIM POINTS. (No.22/

Fig. 13)
BIPUPIL BREADTH: The bilateral distance between
right and left pupil centers of the eyes when looking MIDNASALE WEIGHT FROM MAXILLONASALE
straight ahead. (No.6/Fig.10) PLANE LINE: A perperndicular projection distance of

the MIDNASALE landmark away from a line coincident
BITRAGION BREADTH: The bilateral distance be- with the right and '"- MAXILLONASALE landmarks.
tween right and left TRAGION landmarks of the ears. (No.18/Fig.12)
Measurement obtained with minimum (slight or mini-
mum compression) tissue contact. (No.1 l/Fig.l11)
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PRONASALE HEIGHT FROM MAXILLOALARE 7. Unpublished US.5A.F. Systems Command Art~hro-
PLANE LINE: A perpendicular projection distance of pometric Data furnished to Webb Associates, Inc.,

the PRONASALE landmark away from a line coincident Yellow Springs, Ohio, by the Aerospace Medical
with right and left MAXILLOALARE LANDMAR.'CS. Research Laboratories, Wright Patterson Air Force
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APPENDIXA

ANTMROPOMETRY THESAURUS
This appendix is a thesaurus of selected anthropometrical measurement terms that use mu!tiple labels to identify
specific dimensions of superficial head and face structures. The terms listed as REPORT TERMS are those used in this
report. Equivalent terms, typical of those found in many published reports, are listed as ALTERNATE TERMS:

REPORT TERMS ALTERNATE TERMS
BIALAR BREADTH ------------------------------------------- BIALAR DIAMETER

NASAL BREAD rH
NOSE BREADTH

BICHELION BREADTH ------------------------------------ BICHELLON DIAMETER
MOUTH BREADTH
LIP LENGTH

BIECTOCANTHUS BREADTH --------------------------- BIOCULAR BREADTH
BIOCULAR BREADTH
MAXIMUM BIOCULAR DIAMETER
LATERAL CANTHUS DIAMETER

BIENTOCANTHUS BREADTH -------------------------- INTEROCULAR BREADTH
INTEROCULAR DIAMETER
MEDIAL CANTHUS DIAMETER

BIGONIAL BREADTH -------------------------------------- BIGONIAL DIAMETER
MAXIMUM LOWER FACE BREADTH

BIORBITAL BREADTH ------------------------------------- MAXIMUM FRONTAL DIAMETER
MAXIMUM ORBITAL DIAMETER
MAkXIMUM BIORBITAL BREADTH

BIPUPIL BREADTH ------------------------------------------ INTERPUPILLARY BREADTH
INTERPUPILLARY DIAMETER

BIZYGOMATIC BREADTH -------------------------------- FACE BREADTH
UPPER FACE BREADTH

HEAD BREADTH ---------------------------------------------- HEAD BREADTH
MAXIMAL HEAD BREADTH
MAXIMAL HEAD DIAMETER

HEAD LENGTH ----------------------------------------------- HEAD LENGTH
GLABELLAR-OPISTHOCRANION LENGTH
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REPORT TERMS ALTERNATE TERMS
MIDNASAL. BRIDGE HEIGHT FROM

MAXILLONASALE PLANE LINE -------.......--------- NASAL BRIDGE HEIGHT
NASAL BRIDGE SALIENT

NASAL BRIDGE BREADTH ------------------------------- NOSE BRIDGE BREADTH

PRONASALE 1HLIGHT FROM MAXILLONASALE
PLANE LINE ------------------------------------------------- NOSE PROJECTION

HORIZONTAL NOSE PROTRUSION
NASAL TIP SALIENT

SELLION HEIGHT FROM MEDIAL CANTHUS
PLANE LINE --------------------------------------------------- NASAL ROOT SALIENT

NASAL ROOT HEIGHT

SELLION-MENTON LENGTH --------------------------- MENTON-SELLION LENGTHI-
FACE LENGTH
TOTAL FACE I FMNTH-.

FACE HEIGHT

SELLION-SUBNASION LENGTH ------------------------ SUBNASALE-SELLION LENGTH
SUBNASALE-NASAL ROOT DEPRESSION LENGTH

NASAL HEIGHT
NOSE HEIGHT
NOSE LENGTH
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APPENDIX B

TABLE 2. HEAD CIRCUMFEREC

FEMAALE MALE

SLHMARY STATISTICS SU9ARY STATISTICS

549.84 MEAN 21.65 574.54 MEAN 22.62
1.88 STD ERRR(1EAN) 0.07 1.55 STD ERRS(MEAN) 0.06

20.48 STD DEVIATION 3.71 16.22 STD DEVIATION 0.64

506.98 MINIML14 19.96 541.02 KENI14UM 21.30
614.93 MAXIMI4. 24.21 620.01 MAXIMUM 24.41

COEFF. OF VARIATIOM(%) 3.71 COEFF. OF VARIATION(%) 2.81
SYtWMERY 0.54 SYMRY 0.24
KJM=SIS 3.37 KURTOSIS 2.39

NUMBE OF SUBJEtS 119 NUMBER OF SUJE.ZTS 110

PERCFMILES PERCENTILES

MILLIMETERS INCHES MILLIMETERS INCHES

506.98 1 ST 19.96 547.88 1 ST 21.57
518.92 5 TH 20.43 549.91 5 TH 21.65
525.Z2 10 TH 20.67 554.99 10 TH 21.85
534.92 25 TH 21.06 560.07 25 TH 22.05
547.88 50 TAL 21.57 573.02 50 TH 22.56
561.09 75 TH 22.09 586.99 75 TH 23.11
574.04 90 TH 22.60 595.12 90 TH 23.43
581.91 95 TH 22.91 599.95 95 TH 23.62
605.03 99 TH 23.82 608.08 99 TH 23.94

HEAD CIRtUEECE-: The maximum distance around the head with the tape
placed above the eyebrow ridges and positioned over the greatest
posterior projection at the back of the head.
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TABLE 3. HEAD BREAT

FEMJALE HALE

SUWhARY STATISTICS SU1*IARY STATISTICS

MILLumnXR INCHES MILUIME •C

145.76 MEAN 5.74 152.39 MEAN 6.00
0.43 STh ERRR(MEAN) 0.02 0.41 STD ERROR(MEAN) 0.02
5.57 STD DEVIATION 0.22 5.34 S"O DEVIAITION 0.21

128.02 MNLU14 5.04 138.94 MINIKI4 5.47
161.04 MAXIMkM 6.34 166.12 1QXII£m 6.54

COEFF. OF VARIATICN M(%) 3.80 COEFF. OF VARIATIONI(%) 3.50
Symm ETRY 0.02 SYMMEIRY -0.01
KURTOSIS 3.25 JURTKOSIS 2.48

NUMBER OF SUBJE~'S 169 NUMBER OF SUBJE1L'S 167

PERCENTILES PERCMkILES

MILLIMETR~S INCHE MiILLI~METES

131.06 1 ST 5.16 140.97 1 ST 5.55
136.91 5 TH 5.39 144.02 5 TH 5.67
137.92 10 TH 5.43 145.03 10 TH 5.71
141.99 25 TH 5.59 148.08 25 TH 5.83
146.05 50 TH 5.75 152.91 50 TH 6.02
149.10 75 TH 5.87 155.96 75 TH 6.14
152.91 90 TH 6.02 159.00 90 TH 6.26
154.94 95 TH 6.10 161.04 95 TH 6.34
157.99 99 TH 6.22 163.07 99 TH 6.42

HEAD BREAYTH: The nmximw bilateral distance between the right and left
sides of the head.
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TABLU 4. HEAD LE

rEMALE MALE

SUMMARY STATISTICS StWAARY STAIISTICS

MILLIMETERS INCHES MIt ,IMETEFS INCHES

187.84 MEAN 7.40 199.57 MEAN 7.86
0.56 STY ERIOR(MEAN) 0.02 0.59 STD ERRO)R(MEWN) 0.02
7.29 STD DEWIATIOCV 0.29 7.56 STD DED-ATION 0.30

165.10 MINam 6.50 A80.09 MIND4 7.09
216.92 MAXIMUM4 8.54 223.01 MAXIML14 8.78

COEFF. OF VARIATION(%) 3.86 COEFF. OF VARIATION(%) 3.76
SYH4ETRY 0.21 SYMMETRY 0.32
KURTOSIS 4.32 KURTOSIS 3.62

N1JOER OF SUBJECS 169 NtUBER OF StBIJBJrTS 166

PERCENTILES PERCENTILES

MILLIMETERS INCHES MILLIMETERS INCHES

170.94 1 ST 6.73 182.12 1 ST 7.17
175o01 5 TH 6.89 187.96 5 TH 7.40,
179.07 10 TH 7.05 191.01 10 TH 7.52
182.88 25 TH 7.20 194.06 25 TH 7.64
187.96 50 TH 7.40 198.88 50 TH 7.83
193.04 75 TH 7.60 203.96 75 TH 8,03
196.09 90 TH 7.72 209.04 90 TH 8.23
198.12 95 TH 7.80 213.11 95 TH 8.39
203.96 99 TH 8.03 217.93 99 TH 8.58

HEAD LFGT'H: The maximum distance between GLABELLA and the back of the
head in the MIDSAGITTAL PLANE.
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TALE . BI(A'MTL NDTH

FEMALE MALE

SUMMARY ST/iTISTICS SUK•m STA.TISTICS

MILIMETERS INCHE MILLIMETERS INCHES

113,79 MEAN 4.48 119.01 MW 4.69
0.43 STD ER•R(WEAN) 0.02 0.50 STD E(RRIMM ) 0.02
5.05 STD DEVIAATION 0.20 5.81 STD DEVIATION 0.23

102.11 MINIMU04 4.02 99.06 MINIMUM. 3.90
128.02 MAXI"U 5.04 134.87 MhXIM4LM 5.32

COEFF. OF VARIATION(%) 4.42 COEFF. OF VARI.ATItN(%) 4.88
SYMMETRY 0.31 SYmiERY -0.39
KU~RTOSIS 2.76 amRmOSIS 3.98

NUNB OF SUaJECTS 140 NUMBER OF SUBJETS 137

PEICTILES PERCENTILES

MILLIMETERS INCHS MILLIMETERS INCHES

102.11 1 ST 4.02 99.06 1 ST 3.90
105.92 5 TH 4.17 107.95 5 TH 4.25
107.95 10 TH 4.25 112.01 10 TH 4.41
109.98 25 TH 4.33 115.06 25 TH 4.53
113.03 50 TH 4.45 119.13 50 TH 4.69
118.11 75 TH 4.65 122.94 75 TH 4.84
119.89 90 TH 4.72 125.98 90 TH 4.96
121.92 95 TH 4.80 128.02 95 TH 5.04
125.98 99 TH 4.96 133.10 99 TH 5.24

BIORBITAL BREADTH: The bilateral distance between the right and left lateral
orbital surfaces (ECTOORBITAIN landmarks).
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TABLE 6.- BIEICAT~kHUS BREADTHI

FEMALE MALE

SLNIPARY STATISTICS SLHIARY STAISTICS

88.53 HEAN 3.49 91.31 MEAN 3.60
0.41 STD EROMFAN) 0.02 0.50 5Th ERO(WME ) 0.02
4.70 SThD DVIATION -0.19 4.99 STD DEVIATICNt 0.20

76.96 MINIMLII 3.03 82.04 JMINI"J 3.23
103.89 MAXIMTI 4.09 107.95 MAXW1~4 4.25

COFF OF VARIATION(%) 5.41 COFF OF VAiRIMIIO4(%) 5.43
Sy*=fR 0.44 SY1DtRY 0.57
KURTOSIS 3.01 KU1R'TOSIS 3.41

PERCENTILES PERCET=LE

76.96 1 ST 3,03 82.04 1 ST 3.23
82.04 5 TH 3.23 84.07 5 TH 3.31
83.06 10 TH 3.27 84.58 10 TH 3.33
85.09 25 TH 3.35 87.88 25 TIN 3.46
87.88 50 TH 3.46 90.93 50 TH 3.58
90.93 75 TM 3.58 93.98 75 TH 3.70
95-00 90 TM 3.74 98.04 90 TM 3.86
97.03 95 TM 3.82 101.09 95 TM 3.98
IM-08 99 TH 3.94 103.12 99 TM 4.06

BIECTOCANTHS BREAD~TH: The bilateral distance between the right and left
lateral eyelid junctions (D'iocANTHiot4 landmarks).
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TABLE 7. BIPUPIL BREADTH

FEMALE MALE

STMMARY STATISTICS SUMMARY STATISTICS

MILLIMr INCHES MIUIKUM I14-IES

58.44 MEAN 2.30 61.39 MEAN 2.42
0.28 STD £RUM(MN) 0.01 0°36 STD •RO(MEAN) 0.01
3.32 STD DEVI.ATION 0.13 3.63 S DEJ)IJTION 0.14

52.07 MINIML4 2.05 54.99 MINlDIUM 2.17
68.07 M;XIMixm 2.68 70.99 MAXIMUM 2.80

O0UF. OF VARIATION(%) 5.66 COEFF. OF VARIATION(%) 5.88
SYMMETRY 0.50 S't*WEZRY 0.55
KU•WSIS 2.85 101MOSIS 2.99

NL....BE' OF -SU~jk?5J jS6

PUEWIILES PERCU"MLES

MILLIMETPI'S INCHES MILLINEIlS itxm

52.07 1 ST 2.05 54.99 1 ST 2.17
54.10 5 TH 2.13 56.01 5 TH 2.20
54.61 10 TH 2.15 57.00 TH 2.24
55.88 25 TH 2.20 59.00 25 TH 2.32
57,91 50 TH 2.28 61.01 50 TH 2.40
59.94 75 111 2.36 62.99 75 TH 2.48
62.99 90 TH 2.48 65.99 90 TH 2.60
64.01 95 TH 2.52 08.00 95 Th 2.68
68.07 99 TH 2.68 70.99 99 TH 2.50

BIPUPIL BREADTH: The bilateral distance between the right and left pupil
centers of the eyes when looking straight ahead.
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TABLE 8. BIENTOCANTHUS BREADTH

FF-2ALE MALE

SLHKARY STATISTICS StI+MY STATISTICS

MILLIME S INCHES MILLIMETERS INCHES

30.57 MEAN 1.20 32.08 MEAN 1.26
0.23 STD E (MEAN) 0.01 0.27 ST ERROR(MEAN) 0.01
2.71 STD DEVIATION 0.11 2.95 STD DEVIATION 0.12

23.88 MINIMLL4 0.95 25.91 MINIMUK4 1.02
39.89 MAXIMUM 1.58 39.88 MAX0MLH 1.58

COEFF. OF VARIAIION(%) 8.72 OOEFF. OF VARIAMION(% 9.03
SYK4EmY 0.25 SYOMETRY 0.52
KURIYSIS 4.04 KIRTOSIS 2.76

NTUM OF r .CTZTFflT5 145 W_•__. OF n T qy1 115

PERCENTILES PERCENTILES

MILLIMETERS INCHES MILLIMETERS INCHES

23.88 1 ST 0.94 25.91 1 ST 1.02
25.91 5 TH 1.02 27.94 5 TH 1.10
26.92 10 TH 1.06 28.96 10 TH 1.14
28.96 25 TH 1.14 29.97 25 TH 1.18
29.97 50 TH 1.18 32.0 50 TH 1.26
32.0 75 TH 1.26 34.04 75 TH 1.34
34.04 90 TH 1.34 36.07 90 TH 1.42
35.05 95 TH 1.38 37L08 95 TH 1.46
39.12 99 TH 1.54 39.12 99 TH 1.54

BIENTOCANTFUS BREADTH: The bilateral distance between tthe right and
left medial eyelid junctions (ENTOCANTHION landmarks).
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TABLE 9. NASAL BRIDGE BREADTH

FEMALE MALE

StWARY STATISTICS. StMW STATISTICS

MILLIMLTERS INCME MILLIMTRSIC

31.83 MEAN 1.25 33.17 MEAN 1.31
0.21 STD ERB(R(MEAN) 0.01 0.25 STD E {•(k EN) 0.01
2.72 STD DEVIATION 0.11 2.99 STD DEVIATION 0.12

23.11 MINfDIL 0.91 25.91 MINIMUM 1.02
39.88 HAXIIU4 1.58 39.12 MAXIM& 1.54

cOEFF. OF VARIATION(%) 8.42 OOEFF. OF VARIATION(%) 8.86
SYMMETRY 0.03 SYM!MmY -0.34
KURTOSIS 3.45 KURT0SIS 2.62

_MBWER OF SUBJECTS 174 NLEB% OF SUBJECTS 145

PERCENTILES PERCqENILES

MILLIMETERS INCH MILLIMETERS INCHES

24.89 1 ST 0.93 25.91 1 ST 1.02
26.92 5 TH 1.06 27.94 5 TH 1.10
28.96 10 TH 1.14 28.96 10 TH 1.14
29.97 25 TH 1.18 30.99 25 TS 1.22
32.00 50 TH 1.26 33.02 50 TH 1.30
33.02 75 TH 1.30 35.05 75 TH 1.38
35.05 90 TH 1.38 37.08 90 TH 1.46
36.07 95 TH 1.42 38.10 95 TH 1.50
38.10 99 TH 1.50 39.12 99 TH 1.54

NASAL BRIDGE BREADTH: The bilateral distance between the right and left
MAXILLONRSLE lancbraks at the nose bridge base.
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TABLE 10. BIALAR BREADTH

FENMME MALE

SL9Y STATSTICS SJH4ARf STATISTICS

MILLIMETE INCHS HILLIMLT•ERS I C-

33.29 M 1.31 36.78 MEAN 1.45
0.24 STD ERM(MMAN) 0.01 0.28 SD ERRQ(QEAN) 0.01
3.16 = DEVIATION 0.13 3.42 SM DEVIATION 0.14

27.00 MINI" 1.06 30.99 MINIMUM 1.22
43.-0 MAXIMH4 1.69 50.04 HAXIf4" 1.97

OEFF. OF VARIATION(%) 9.56 OOEFF. OF VARXATION(%) 9.33
SYMETRY 1.o2 SYMMETRY 0.92
IURTOSIS 4.44 KJmTOSIS 4.37

NL1BER OF SUBJETS 172 NUMBER OF SUBJECTS 145

PEETILES PECENTILES

MILL aRES INCES MILLIMETERS INCHES

27.94 1 ST 1.10 30.99 1 ST 1.22
28.96 5 TH 1.14 32.0 5 TH 1.26
29.97 10 TH 1.18 32.51 10 TH 1.28
32.0 25 TH 1.26 35.05 25 TH 1.38
33.02 50 TH 1.30 36.07 50 TH 1.42
35.05 75 TH 1.38 38.10 75 TH 1.50
37.08 90 TH 1.46 40.89 90 TH 1.61
39.88 95 TH 1.57 42.93 95 TH 1.69
42.93 99 TH 1.69 48.01 99 TH 1.89

BIALAR BREAIDTH The bilateral distance between the right and left AMARE
landnwks of the nose.
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TABLE 11. BICHEILICZi BREADTH

FEMALE MALE

SUMARY STAT=STICS StHMARY STATISTICS

MILLIMETERS INCHES MILLIMETERS INCHE

48.25 MEAN 1.90 52.23 MEAN 2.06
0.33 STD ERROR(MEAN) 0.01 0.36 SMD E1 (MEAN) 0.01
3.95 STD DEVIATION 0.21 3.91 STD DEVIATIGN 0.15

37.08 MINIK24 1.46 42.93 MINIMUM 1.69
56. W MAXI•314 2.24 62.99 MAXIMII 2.48

COCF. OF VARIATION 8.06 OXEFF. OF VARIATION(%) 7.47
SYm4EmRY 0.05 SDIMETKY -0.01
KURTOSIS 2.65 KURTOSIS 3.13

NUMBER OF SUBJECTS 145 NUMBM OF SWB3TS 115

PERCETILES PERCENTILES

MILLI2S INCHES MILLfrm INCHES

37.08 1 ST 1.46 42.93 1 ST 1.69
41.91 5 TH 1.65 43.94 5 TH 1.73
42.93 10 TH 1.69 48.01. 10 TH 1.89
44.96 25 TH 1.77 50.04 25 TH 1.97
48.01 50 TH 1.89 52.07 50 TH 2.05
51.05 75 TH 2.01 55.12 75 T4 2.17
53.09 90 Th 2.09 56.90 90 TH 2.24
55.12 95 TH 2.17 57.91 95 TH 2.28
56.90 99 TM 2.24 60.96 99 TV 2.40

BICHEILICU BREADTh: The bilateral distance between the right and left
CHEI"OIXN landmarks without facial e.xression.

B-I0



TABLE 12. BITRAGICt BREADTH

FEMALE MAU

SLHWMA1Y STATISTICS SU4ARY STATISTICS

MILLIMERS INCES MILLIMETES INES

131.70 MEAN 5.19 140.89 MEAN 5.55
0.50 STD ERkN(ME)N} 0.02 0.58 STD EURC(MEAN) 0.02
5.47 STD DEVIATION 0.22 5.75 STD DEVIATION 0.23

119.13 kMIN 4.69 128.02 KrNI4MW 5.04
144.02 MkXIMk4 5.67 152.91 MAXI. 6.02

COEFF. OF VARIATION(%) 4.14 COEFF. OF VARIATION(%) 4.05
S Y 0.14 SYM*ETRY -0.04
KURTOSIS 2.49 KURTOSIS 2.25

ITfLER OF SUBJECTS 120 NUJ2E, OF SLOJ 98 -

PERCENTILES PERCENILES

MILLIMETERS INCHES 4J.LL RIEtS INCHES

119-13 1 ST 4.69 128.02 1 ST 5.04
121.92 5 TH 4.80 132.08 5 TH 5.20
123.95 10 TH 4.88 133.10 10 TH 5.24
127.00 25 TH 5.00 136.40 25 TH 5.37
132.08 50 TH 5.20 141.99 50 TH 5.59
134.87 75 TH 5.31 145.03 75 TH 5.71
138.94 90 TH 5.47 149.10 90 TH 5.87
140.97 95 TH 5.55 150.11 95 THi 5.91
143.00 99 TH 5.63 151.91 99 TH 5.98

BITRA(•ION BREADTH: The bilateral distance between the right and left T"RAGION
landmarks of the ears. Measurement obtained with minimum (no
compression) tissue contact.
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TABLE 13. BIZYGCOATIC BREADTI

FEMALE MALE

SUMMARY STATISTICS SLk*HARY STATISTICS

MILLIMETES INCHES MILLIMEIES INCHES

131.81 MEAN 5.18 140.67 MEAN 5.54
0.36 STD ERROR(MEAN) 0.01 0.46 STD ERROR(MEAN) 0.02
5.09 STD DEVIATION 0.20 6.02 STD DEVIATICN 0.24

119.12 MINIMUM4 4.68 125.98 MINIDM? 4.96
148.08 MAXIM.U 5.83 152.91 MAXIMU 6.02

COEFF. OF VARIATION(%) 3.85 COEFF. OF VARIATION(%) 4.26
SYMMETRY 0.12 SYM44ETRY -o.o8
KURTOSIS 3.11 KUIRTOSIS 2.53

N!WaE OF SUBJECS 195 NI,.ER OF SVJ3Jý--TEIS 171

PERCENTILES PEa TILES

".ZiMEERS INCHES MILLIMETERS INCHES

-9.89 I ST 4.72 127.00 1 ST 5.0
..94 5 TH 4.84 130.05 5 TM 5.12

144.97 10 TH 4.92 133.10 10 TH 5.24
128.02 25 TH 5.04 135.89 25 TH 5.35
132 -8 50 TH 5.20 139.95 50 TH 5.51
134.4'7 75 TH 5.31 145.03 75 TH 5.71
137.92 90 TH 5.43 149.10 90 TH 5.67
1J.5 95 TH- 5.51 150.11 95 TH 5.91
145.03 99 TH 5.71 151.89 99 TH 5.98

BIZY@j4ATIC BREAIYI': The greatest bilateral distance between the lateral
cheek surfaces of the zygolatic arch (ZYGION landmarks).
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TABLE 14. BI(tIIMAL BREADTH

FEMALE MLE

SUMMY STATISTIC SLP24ARY STAISTICS

10.087 MEAN 3.97 108.50 MEAN 4.27
0.41 STD ERE(MEAN) 0.02 0.59 STD ERQ A(MEAN) 0.02
5.40 STD DEIVATION 0.21 7.05 STD DEVIATION 0.28

84.07 MINIqX. 3.31 90.93 MINIMMJ 3.58
117.09 waXml.IA 4.61 133.10 M1AXID§J 5.24

COEFF. OF VARIATCNM(%) 5.34 OCEFF. OF VARIANICMi(%) 6.47
SYMMETRY 0.15 SY*M14RY 0.43
KURTOSIS 3.22 KURTOSIS 3.54

U. .. .-O V/ 74 ..... .. .. i44

PERCENTILES PERCEfTILES

MILLIMWERS ICE MILLIMET9RS INCHES

87.12 1 ST 3.43 90.93 1 ST 3.58
91.95 5 TH 3.62 97.03 5 TH 3.82
92.96 10 TH 3.66 100.08 10 TH 3.94
97.03 25 TH 3.82 103.89 25 TH 4.09

101.03 50 TH 3.98 107.95 50 TH 4.25
103.89 75 TH 4.09 113.03 75 TH 4.45
107.95 90 TH 4.25 117.09 90 TH 4.61
109.98 95 TH 4.33 119.13 95 TH 4.69
112.01 99 TH 4.41 128.02 99 TH 5.04

BIGONIAL BREADTH: The bilateral distance between the right and left GWtION
landmarks at the GCO4IAL ANGLES of the mandible.
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TABLE 15. SELLICIN-MErITC LEGTH

FEMALE HALE

SUMMARY STATISTICS SU44M STATISTICS

MILLIHETOLS INCHES MLLLI S InHES

110.97 MEAN 4.37 120.91 MEAN 4.76
0.46 STD ERROR(MEN) 0.02 0.56 STD EER(MEAN) 0.56
6.47 STD DEVTArION 0.25 7.36 SM DEVIATICK 0.29

93.98 Hirfmt! 3.70 105.92 MINNUM4 4.17
133.10 MAX[MUR 5.24 139.95 MWXII{1 5.51

OOEFF. OF VARIATION(%) 5.80 COEFF. OF VARIATINM(%) 6.07
SYEXRY 0.27 SYMMETRY 0.09
KURTOSIS 3.33 KI SIP S 2.57

PECENTILES PERCTILES

MILLIMETERS INCHES MILLIME= INCHES

95.o I ST 3.74 105.92 1 ST 4.17
100-08 5 TH 3.94 108.97 5 TH 4.29
103.12 10 TH 4.06 109.98 10 TH 4.33
105.92 25 TH 4.17 116.08 25 TH 4.57
111.20 50 TH 4.37 120.90 50 TH 4.76
115.06 75 TH 4.53 125.98 75 TH 4.96
119.13 90 TH 4.69 130.05 90 TH 5.12
120.90 95 TH 4.76 132.08 95 TH 5.20
122.94 99 TH 4.84 136.91 99 TH 5.39

SELLION-MENTON LMTH: The midsagittal distance between tie SELLICt and
MB'TON landmarks with the teeth in occlusion.
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TABLE 16. SELLION-SUPRAMTALE LEN.GTH

FEMALE MALE

SUMARY STATISTICS StMHAFY STATISTICS

MILLIMETERS INCHES MILLIMETERS INCHE

85.68 MEAN 3.37 93.20 MEAN 3.67
0.48 STD ERRK(MEAN) 0.02 0.62 ST ERROR(MEAN) 0.02
5.78 SY) DEVIATION 0.23 6.66 SM DEVIATION 0.26

71.88 MINIMUM 2.84 80.01 MINIML24 3.15
107.95 MAXIL2.4 4.25 109.98 MAXI" 4.33

COEFF. OF VARIATION(%) 6.73 COEFF. OF VARIATION(%) 7.12
SYMERY 0.41 SYMMETRY 0.17
KURTOSIS 3.69 KURI'OGIS 2.51

timmv- OF CIXTYVrr 145 lNag; F n T .lRW 115 -

PERC M I LES PERCENTILES •

MILLIMEIaFS INCHES MILLIMETE INCHES-

71.88 1 ST 2.83 80.01 1 ST 3.15
75.95 5 TH 2.99 83.06 5 TH 3.27
78.99 10 TH 3.11 84.07 10 TH 3.31
82.04 25 TH 3.23 88.90 25 THI 3.50
85.09 50 TH 3.35 92.96 50 TH 3.66
88.90 75 TH 3.50 97.03 75 TH 3.82
92.96 90 TH 3.66 101.09 90 TH 3.98
95.00 95 TH 3.74 104.90 95 TH 4.13
99.06 99 TH 3.90 107.95 99 TH 4.25

SELLICN-SUPAMENWAE LhMIH: The midsagittal distance between the SELLICO
and SUPRAMENTALE landmarks with the teeth in normal occlusion.
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TABLE 17. SELLION-STCMION LENGTH

FEMALE MALE

SUMMARY STATISTICS StHfARY STATISTICS

MILLIMETES INCHES MILLIMETERS INCHES

69.01 MEAN 2.72 75.70 MEAN 2.98
0.37 STD ERROR(MEAN) 0.37 0.44 STD ERROR(MEAN) 0.02
4.46 STD DEVIATION 0.18 4.71 STD DEVIATION 0.19

55.88 MINIMUM 2.21 65.02 MINIMUM 2.56
83.06 MAXIMUfM 3.27 90.93 MAXIMLU4 3.58

COEFF. OF VARIATION(%) 6.45 COEFF. OF VARIATION(%) 6.20
SYMMETRY 0.16 SYMMETRY 0.25
KIRTOSIS 3.11 KURTOSIS 3.15

NMER OF SUBJECTS 145 NtUMBE OF SUBJECTS 115

PE"ITILES PERCENTILES

MILLLM{ETERS INCHES MILLIMETERS INCHES

55.88 1 ST 2.20 65.02 1 ST 2.56
61.98 5 TH 2.44 68.07 5 TH 2.68
62.99 10 TH 2.48 69.09 10 TH 2.72
66.04 25 TH 2.60 71.88 25 Til 2.83
69.09 50 TH 2.72 74.93 50 TH 2.95
71.88 75 TH 2.83 77.98 75 TH 3.07
74.93 90 TH 2.95 81.03 90 TH 3.19
75.95 95 TH 2.99 83.06 95 TH 3.27
80.01 99 TH 3.15 86.11 99 TH 3.39

SELLION-STCMION L2bGMh: The midsagittal distance between the SELLION and
STCMION landmarks with the lips closed and teeth in occlusion.
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TABL~E 18. SELLION-SUBNASIOtI LEWTH

FEM4ALE M4ALE

SUMMARY STATISTICS SLPN4AR STAIIS7ICS

MILLIMETERS INCH MILLIMETES INCHS

50.18 MEA~N 1.98 54.01 mm2.13
0.30 STD ERR .1EM ) 0.01 0.34 STD EER(MEAN) 0.34
3.83 STD DEVIATION~ 0.15 4.09 STD D)EVIATIONi 0.16

38.10 MIN1NII 1.50 41.91 MINIMUM 1.65
62.99 MAXIML14 2.48 62.89 MAXIML14 2.48

0*YF. OF VAR~IATION(%W 7.56 (X)UF. OF VARIATION (%) 7.60
SYM.4ETRY 0.01 SY14ETRY -0.08
KLJCOSIS 3.31 KURCOSIS 2.67

N~vE OF SUBJECS 175 NUMBER OF SUBJECTS 145

PERETILES PECNIE

M4ILLIMETRSINHE MILLIHElms INCHES

40.89 1 ST 1.61 41.91 1 ST 1.65
43.94 5 TH 1.73 46.99 5 TX 1.85
44.96 10 TH 1.77 49.02 10 TH 1.93
46.99 25 TX 1.85 51.05 25 TH 2.01
50-. 04 50 TH 1. 7 54.10 so0TH 2.13
53.09 75 TX 2.09 56.90 75 TH 2.24
55.12 90 TH 2.17 58.93 90 TH 2.32
55.88 95 TH 2.20 60.96 95 TH 2.40
57.91 99 TP 2.28 62.99 99 TX 2.48

SJ.iotl-suHZIkSA LEZ1711: The Midsagittai distance between the SELLION and
SUBW-ASU 1ardnarks of the nose.
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TABLE 19. MIDNASAL BRIDGE HEIGHT FRO4 MAXI hT.F PLANE LINE

FEMALE MALE

SUI4MARY STATISTICS SUHMARY STATISTIC:S

MILLIMETEIS INCHES MILLIMETERS INCHES

221. 96 MEAN 0.86 25.44 MEAN 1.00
0.27 STD ERRO(MEAN2) 0.01 0.34 STD RMEAN) 0.01
2.97 SIT) DEVIAIOIN 0.12 3.55 STD DEVIATION 0.14

13.10 MINIMUM 0.55 18.03 MIN2m 0.71
29.01 MAXIMIUM 1.14 39.12 MAXIMI1M 1.54

COEFF. OF VARLkTION(%) 13.48 COEFF. OF VARIATION(%) 13.94
SYMME'TRY 0.04 SY44= 0.72
KIURTOSIS 3.11 IUJRTOSIS 4.85

NUMBER OF SUBJECTS 119 NUMBE OF SUBJECTS 111

PERCErIILES PERCENTILES

MILLIMETERS INCHES MLfLIMETERS I-NCH

13.97 1 ST 0.55 18.03 1 ST 0.71
17.02 5 TH 0.67 20.07 5 TH 0.79
18.03 10 TH 0.71 21.08 10 TH 0.83

20.07 25 TH 0.79 23.11 25 TH 0.91
22.10 50 TH 0.87 24.89 50 TH 0.98
23.88 75 TH 0.94 27.94 75 TH 1.10
25.91 90 TH 1.02 29.97 90 TH 1.18
26.92 95 TH 1.O6 29.99 95 TH 1.20
28.96 99 T11 1.14 38.10 99 TH 1.50

MIDNASALE BRIDGE HEIGHT FROM MAXILtaPSALE PLANE LINE: A perpendicular
projection distance of the MID1NASAL landmark away from a line coincident with

the right arnd left MAXILLONPSALE landmarks.
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TABLE 20. PFAWASALE HEIGHT FK7M MALWLARE PLANE LINE

FEMALE MALE

SUMMARY STATISTICS SUMMARY STATISTICS

MILIH INCHES MIILI M INCHES--

32.02 MEAN 1.26 37.12 MEAN 1.46
0.28 STD ERROR(MEAN) 0.01 0.34 STD ERROR(MEAN) 0.01
3.10 STDEDVIATION 0.12 3.61 STD DEVLATION 0.14

23.11 MINI14 0.91 26.92 MINIHO4 1.'06
39.88 MAXIUIM 1.58 45.97 MAXIk4JM 1.81

COEFF. OF VARIATICN(%) 9.55 COEFF. OF VARIAlCtN(%) 9.76
SYM*EMRY 0.07 SYMMETRY -0.36
KUgRTO6IS 3.59 KURT0SIS 3.26

ikkc.wI- OF SJ~JWz k izz i~GE OF SLWj. j.

M••ILES PERCENTILES

INCHES~ MILLIMF1'E1S IC

23o11 1 ST 0.91 26.92 1 ST 1.06
26.92 5 TH 1.06 29.97 5 TH 1.18
27.94 10 TH 1.10 33.02 10 TH 1.30
?9S 57 25 TH i.4 35.05 25 TH 1.38
32.00 0 TH 1.26 37.0o 50 TH 1.46
34C04 75 TM 1.34 39.88 75 TH 1.57
36.07 90 TH 1.42 40.89 90 TH 1.61
37.00 95 TH 1.46 42.93 95 TH 1.69
39-12 99 TH 1.-34 44.96 99 TH 1.77

P.WISALE HIMGW FV MhXII•ARE PLME rIi, A perpendlcular projection
distance of the PONkASALE lanma.rk may frano line coincident with both
bilateral LAXIALVE landcrrks.
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TABLE 2 1. PRONASALE HEIGHT ;TM SELLION-PFONTALE PLANE LINE

FEMALE Kki E

SUM4ARY STATISTICS SUMMARY STATISTICS

MILLIMETERS INCHES MIU•IMETERS INCHES

24.83 MEAN 0.98 27.52 MEAN 1.09

0.25 STD ERROR(WN) 0.01 0.34 STI) ERRR(MEAN) 0.34
2.95 STD DEVIATION 0.12 3.62 STh DEVIATION 3.62

19.05 MINIMUM 0.75 16.00 MINIMU4 0.63
39.12 MAXIM[! 1.54 35.05 MAXIMLM4 1.38

COEFF. OF VARIATION(%) 11.99 000-F. OF VARIATION(W) 13.05
SYMMETRY 0.91 SYMMETRY -0.03
KURTOSIS 5.5/ KURTOSIS 2.92

NUMBER OF SUBJECTS 144 NUMBER OF SUBJETS 114

PERCENTILES PERCENTILES

MILLIMETERS INCHES MILLIMETERS INCHE

19.05 1 ST 0.75 16.0 i ST 0.63
2Z.08 5 TH 0.82 22.10 5 TH 0.87
21.08 10 TH 0.83 23.11 10 TH 0.91
23.11 25 TH 0.91 24.89 25 TH 0.98
24.89 50 TH 0.98 26.92 50 TH 1.06
25.91 75 TH 1.02 29.97 75 TH 1.18
28.96 90 TH 1.14 32.00 90 TH 1.26
29.97 95 TH 1.18 34.04 95 TH 1.34
33.02 99 TH 1.30 35.05 99 TH 1.3B

PRCNASALE HEIGHT FRCM SELLION-PRCMENTALE PLANE LINE; The perpendicular
projection distance of PRONASALE away fron a midsagittal line
coincident with the SELLION and PRtNTALE lardmarks.
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TABLE 22. SELLION HEIGHT FROM MEDIAL CAM~IJS PIANE LINE

FEMALE NALE

SUMMARY STATISTICS SUKRY STATISTICS

MILLIMETERS ICHES MILLnKTS INCHE

11.42 MEAN 0.45 12.87 MWN 0.51
0.28 STD ERQM(MEAN) 0.02 0.31 STJ ERROR(MEAN) 0.31
3.13 STD DEVIATION 0.12 3.21 STD DEVIALION 0.13

6.10 MIN4IMUM 0.24 7.0 MINIUM, 0.28
22.10 'MAXIMJM 0.87 26.0 MAXDU 1.02

COEFF. OF VARIATION(%) 27.11 COEFF. OF VARIATION(%) 24.85
SYt4METRY 0.48 SYMMETRY 0.88
KU•RI0IS 3.37 XURTOSIS 4.93

INUBER OF SUBJECTS 121 NUMBER GF SUBJECTS 1!1

PERCENTILES PERCNTILES

MILLI]M IN, N.REXILLSH 'TERS INCHES

6.10 1 ST 0.24 7.01 1 ST 0.28
7.11 5 TH 0.28 8.00 5 TH 0.31
7.87 10 TH 0.31 8.99 10 TH 0.35
8.89 25 TH 0.35 11.00 25 TH 0.43

10.92 50 TH 0.43 13.00 50 TH 0.51
13.97 75 TH 0.55 14.00 75 TH 0.55
14.99 90 TH 0.59 16.99 90 TH 0.67
16.00 95 TH 0.63 38.01 95 TA 0.71
20.07 99 7H 0.79 23.01 99 "I"H 0.91

SELLION HEIGHRT NfLAL CANTLUS PLANE LINE: A perpendicular projection
distance of the SELLICN landmiark away from a line coincident with both
bilateral areas just medial of the ENrOCANTHION landmarks.
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TABLE 23. SELLION HEIGHT FROM LATERAL ORBITAL PLANE LINE

FEMALE MALE

SUMMARY STATISTICS SUMMARY STATISTICS

MILLIMETERS INCHES MILLIMETERS INCHES

29.56 MEAN 1.17 32.99 MEAN 1.30
0.50 STD EPROR(MEAN) 0.01 0.56 STD RROR(MEAN) 0.02
3.80 STD DEVIATION 0.15 3.44 STD DEVIATION 0.13

21.08 MINIMK4 0.83 26.92 MInlTt 1.06
39.12 MAXIMIk 1.54 38.10 MAXIMUM 1.50

COEFF. OF VARIATION(%) 12.55 WOEFF. OF VARIATION(%) 10.14
SKARY 0.42 SYMMETRY -0.14
KIRTOSIS 3.07 KURTOSIS 1.77

NUMBER OF SUBJECTS 58 tR•qk1ER OF SUBECETS 38

PERCENTILES PERCETILES

MILLIMETERS INCHES MI.LLUflIS INCHES

20.83 1 ST 0.82 26.92 1 ST 1.06
23.88 5 TH 0.94 27.94 5 TH 1.10
24.89 10 TH 0.98 28.45 10 TH 1.12
27.43 25 TH 1.08 29.97 25 TH 1.18
28.96 50 TH 1.14 34.04 50 TH 1.34
32.00 75 TH 1.26 35.05 75 TH 1.38
35.05 90 TH 1.38 37.08 90 TH 1.46
36.07 95 TH 1.42 37.59 95 TH 1.48
39.12 99 TH 1.54 38.10 99 TH 1.50

SELLION HEIGHT FROM LATERAL ORBITAL PLANE LINE- A perpendicular projection
distance of the SELLION landmark away from a line coincident with the
antero-lateral aspects of the lateral orbital rims, just lateral of the
right and left E)ZOCANTHION landmarks.
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